Application of a laser-induced endothelial injury model in the screening of antithrombotic drugs.
A method of inducing microthrombi in small rat mesenteric vessels (approximately 20 to 30 micron) has been developed to study platelet reactions and to investigate antithrombotic drugs. For microscopy, a high-power water immersion system, based on a Leitz Orthoplan microscope, was used. In sodium pentabarbital anesthetized male Wistar rats and in fawn-hooded bleeder rats vascular lesions were produced with a Coherent CR-2 ion laser (argon laser). The laser induced vascular damage, without intravascular heat precipitates, which led to the adhesion, transformation, and aggregation of platelets at the damaged vessel wall. Fibrin threads were rarely formed in these early platelet thrombi. Thrombus formation was estimated by the number of laser injuries required to induce a defined thrombus. The first steps of thrombus formation, in particular the adhesion and reversible aggregation, were significantly reduced in this model in fawn-hooded bleeder rats. A number of different drugs modified thrombus formation in this model, for instance, ASA, defibrotide, unfractionated or low molecular heparins. It is unlikely that a single mechanism is responsible for the observed antithrombotic effects of each of these drugs. The inhibition of platelet adhesion by changes of membrane glycoproteins, interference with the early activation of plasma proteins, effects on prostaglandin metabolism, inhibition of activators stemming from damaged endothelial cells, and other effects have to be considered.